This Paper is an attempt to develop the expansion-planning algorithm using meta heuristics algorithms. Expansion Planning is always needed as the power demand is increasing every now and then. Thus for a better expansion planning the meta heuristic methods are needed. The cost efficient Expansion planning is desired in the proposed work. Recently distributed generation is widely researched to implement in future energy needs as it is pollution free and capability of installing it in rural places. In this paper, optimal distributed generation expansion planning with Particle Swarm Optimization (PSO) and Cuckoo Search Algorithm (CSA) for identifying the location, size and type of distributed generator for future demand is predicted with lowest cost as the constraints. Here the objective function is to minimize the total cost including installation and operating cost of the renewable DGs. MATLAB based `simulation using M-file program is used for the implementation and Indian distribution system is used for testing the results.
INTRODUCTION
A constrained multi-objective expansion planning of the power system with the renewable energy resources is discussed in the literature [1] . Particle Swarm Optimisation (PSO) based planning is carried out and the tradeoff between the economic ratio, voltage stability factor and the security index were considered. The literature [2] discusses the multi objectives like the reliability of service, system operational efficiency, the cost of the purchased energy, power quality constraint and the system security constraints and the optimized expansion planning is carried out. Both [1] and [2] senses the highest impacting bus and places the DG in that bus .The literature [3] is incorporated with the evolutionary algorithm for the implementation of the placement of renewable Distributed Generator in the radial distribution system by considering the constraints like the sensitivity analysis. The sensitivity analysis gives idea about multiple places where the DGs can be placed [3] , while curtailment and clipping of the wind turbine is adopted in order to avoid the wind turbine output to be used for a certain fraction of the output. Generator dispatch problems are solved with multi objective in [5] . Placement of wind and solar alone with its mathematical static model is implemented by kayal [6] . This improves the voltage stability and power loss minimization. The Evolutionary algorithms play an important role in placement problems, as it is easy to consider more constraints and fast solution. [3, 4] . The charateristics of the uncertain nature of the renewable energy based power plant is used to create the constraints of the optimization using Stochastic programming (SP) [7] - [9] and robust optimization (RO) [10] - [15] is included in the expansion planning problem.
In this paper cuckoo search algorithm [16] is used for the first time in optimal expansion planning of DGs with renewable energy resources. And the problem of the minimization is solved by Partha kayal [1] is modified with solving method by using CSA and PSO to get better voltage profile and voltage stability factor and reduced loss.
II. PROBLEM FORMULATION
The optimization algorithm contains two portions of the formulation one is the objective function and the other one is the constraints. The objective functions and the constraints of this paper is referred form the literature [1] . The objective function is formulated with total cost of renewable DGs due to installation, operation, maintenance, cost benefit and voltage stability. The equations are given below [1] .
Total cost of renewable DGs due to installation, operation and maintenance,
The equation (1) 
Total benefit that can be achieved from operation of distribution network with renewable DGs
The equations are given below [1] . The total benefit that can be obtained for the operation of the distribution network with the renewable energy based DGs is given as the constraint that affects the operation of the optimization as below.
The equation (4) measures the total benefit that is obtained by using the renewable energy considering both the useful power and the power loss. The total power that is generated multiplied with the cost of electricity is used to find the total benefit of the renewable energy based power plant that is placed in the optimized location.
It is given by, (4) Benefit to cost ratio, (5) Distribution Companies gets benefited more when
Voltage stability factor(VSF)
As the reactive power in the buses are dependent on the change in the voltage in different buses, steps must be taken to have a constant or nearly constant voltage in the power system. Thus voltage stability plays a major role in the implementation of the expansion planning of the renewable energy based implementation. Due to the placement of DGs in power system changes the voltage profile so there is a need for improving the voltage profile, the below equation shows the VSF for any bus i+1in the distribution network,
Here +1 VSF for the entire network is given by (7)
Network security index
Network Security Index (NSI) comprises the consideration of the average line loading for all the lines considered cumulatively. The Line Loading (LL i ) is defined as in (8), (8) Network security index can be formulated as the average of the line loading by cumulating the line loading of all the buses while placing the DGs. (9) The constraint for the optimization is fixed in such a way that, lower the NSI better is the placement possibility.
So, the objective function is represented as (10) with respect to equality constraints, 
III. SOLUTION METHODS
Here to solve the problem formulated PSO and CSA techniques are used. Those techniques are explained detaily in 3.1 and 3.2 subsections.
Particle Swarm Optimization [8]
The PSO technique the position of each particle corresponds to the solution variables which get updated in each particle movement. flow chart of PSO algorithm is given in figure 1 Figure 1. Flowchart of particle swarm optimization
Cuckoo Search Algorithm [7]
CSA is a population-based algorithm, in a way similar to GA and PSO, but it uses some sort of elitism and/or selection similar to that used in harmony search. The randomization is more efficient as the step length is heavy-tailed, and any large step is possible. The number of parameters to be tuned is less than GA and PSO, and thus it is Step-1: Assume the n host nests Xi (i= 1, 2,..n) and maximum number of iteration.
Step-2: Check for maximum number of iterations and select a cuckoo randomly by levy flights evaluate the fitness or cost function (Fi).
Step-3: Choose a nest among n randomly say (j).
Step-4: Check if Fi is less than Fj replace j by new solution.
Step-5: A fraction of (Pa) worst nest is abandoned and new ones are built. Keep the best nest or solutions
Step-6: Rank the solutions and find the current best.
Step-7: Do it for all the iterations and end when the maximum iterations are reached.
Step-8: Display the results.
IV. RESULTS AND DISCUSSION
The test system used here is Indian 28 distributed bus system [2] (appendix II). The minimization of Equation (10) is implemented with PSO algorithm and CSA algorithm. The number of DG installed is taken constant (N=6) as 6. And the problem is solved for 10 years (yr) duration (Nyr=10). The types of DGs are chosen as Solar, Wind and biomass. Here type "1" is solar, type "2" is wind and type "3" is biomass. Appendix 1 shows the parameters used for it [1] . 
V. CONCLUSION
For Indian 28 bus system expansion planning is conducted for 10 year duration to identify the total cost, Network security index and loss reduction and to improve the voltage stability factor, benefit cost ratio. Traditional PSO algorithm and cuckoo search algorithm is used to solve this problem. And comparatively CSA gives better VSF, NSI and voltage profile compared to PSO. And PSO gives lesser cost and lesser time to solve the problem. So for implementation choice of algorithm can be chosen based on the real time requirement. 
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